Abstract: -The Persian Gulf is a water basin which connects Iran to surface waters and the oceans. This basin is important with regards to biological, fisheries, shipping and chemical. Tides, winds, evaporation and precipitation considerably happen there. According to past researchs, baroclinicity and stratification are two properties in the Persian Gulf happening and varying seasonally. In fact, thermocline development and its variation in space and time represent turbulence formation so internal waves propagation through water environment. Turbulence and internal waves due to baroclinicity, tidal and wind stresses propagate along baroclinic pressure gradient and in vertical direction through water column. In this paper, vertical component of internal waves velocity would be gotton to solve for the first four modes. These modes are predominant presenting turbulent behavior of baroclinicity in the Persian Gulf. As a result of depth variations of thermocline in the Gulf, baroclinic pressure so internal waves due to turbulence would happen. Development of seasonal thermocline due to forcing in the case zone and its trend would be the main result of the research.
Introduction
The Persian Gulf is a strategical important zone in the middle east. The countries such as Iran, Emirates, Oman and Qatar locating in coasts of it, apply this water basin in several ways like shipping, fisheries, commercial and tourism relations. Tide forcing as a result of Newton gravitational force of moon against the earth and monsoons from south west of the Gulf set up mixing and turbulence through water column in this basin [5] . Internal waves propagating underwater because of some factors exists where turbulence happens. Baroclinicity so baroclinic pressure result in internal waves. In location of interface between two layers along fluid column, internal waves move and transport turbulent kinetic energy (TKE) underwater [3] . High-Salinity water flows of the Persian Gulf into the Gulf of Oman spreads at 200-350m depth within the Gulf of Oman in the northeastern of the Indian Ocean [9] . There is salinity stratification in the Persian Gulf. Mixed layer bouyancy flux when salinity stratification is included, results in small-scale deep convection [7] . In shallow waters, two factors contribute to making the problem difficult to analyze: (i) the orbital motion induced by surface gravity waves generates an oscillating boundary layer of thickness δ=O(10cm), embedded in the thicker boundary layer generated by lowfrequency currents, and (ii) the fact that the geometry of the bottom is not known a priori [1] . Studying baroclinicity and internal wave motion in water column, we understand about thermocline development in space and its time dependence in the Persian Gulf. Fengchao modeling the mass transport through the Straite of Hurmoz, expresses water circulation due to water exchange there. Kolar et al. run a 3D baroclinic shallow model for the Persian Gulf and show the formation and propagation trend of internal waves along the Gulf through the Strait of Hurmoz. Appointing internal waves dependence in thermocline development and wave lengths in vertical direction due to the forcing is the most important result so application of this paper.
Area of Study
The Persian Gulf is extended in [47-57]E, [24] [25] [26] [27] [28] [29] [30] N geographical domain. Particularly, northern part of it shows baroclinicity and turbulence more, why river inflow, bottom and coastal stresses have much effects rather than in its mid deep domain of the Persian Gulf. The densest water forms in winter at the northern end of the Gulf rather than along the warmer southern and western coasts [9] . Internal wave and its propagation would be felt as a result of river inflow and precipitation [7] . Convection is aided by wind forcing and capillary waves ranging through wind waves (10s of meters) to swell (100s of meters) would happen (4). 
Results and Discussion
The atmosphere plays an essential role in driving the circulation and maintaining the water properties in the Gulf [9] . Considering factors dominating the Gulf to happen turbulence and internal waves such as: origin points of wind forcing in west or baroclinicity in deep locations of the Gulf, temperature and density contours are drawn by surfur in summer and winter. Fig.2 shows contours of T and D along section 2, as the deepest stations in it. Because of more depth, baroclinic pressure so turbulence are observed along the sectin 2 considerably. In fact, in most of the stations of the Gulf, internal waves could form based on T and D gradients. As we know, rivers inflow, such as the Arvand, in northwestern of the Gulf helps in stratification and then internal waves and turbulence can form there. Of course gradient throughout density contours in whole of the Gulf represents existence of internal waves due to thermocline formation particularly in summer as a result of high intensity forcing.
Wind stress affects on sea surface in processes as:
1-An atmospheric disturbance causes an inertial wave; 2-Turbulence is driven by the inertial wave shear; 3-Vertical density fluxes result from the mixing; 4-A gravitational imbalance in the horizontal direction includes an intrusion; 5-High wavenumber internal waves are generated at the head of the intrusion; Wind stress as a forcing generates an acceleration for water body in vertical and horizontal directions with its components due to shear induced on water [10] . Internal tides may be described by the stream function equation or a basic relation of w(vertical component of internal wave velocity) rather than density ρ. In this one dimensional equation, ω and f are wave frequency and coriolis parameter [4] . As an important case, we note that the large density gradients produce a large baroclinic pressure gradient field that can result in currents that Proceedings of the 7th IASME/WSEAS International Conference on FLUID MECHANICS and AERODYNAMICS ISSN: 1790-5095equal or exceed those generated by the tides or winds [2] . In the Persian Gulf, based on the data collected in 1993, baroclinic pressure was appointed in the various stations to be sampled; Buoyancy frequency as following as baroclinicity and density gradient got by a code in Fortran in some important stations with regards to turbulence and internal waves happening, are drawn against depth: In fact, variations through the buoyancy frequency is more during summer rather than winter because of more T and D gradients, so turbulence happening in summer much more than winter. For example, in diagrams on the station 43, the profile for summer has many peaks while there are a few peaks in the profile of winter. The numerical program in Fortran according to solving the below relation, w(vertical component of internal wave velocity) would be the result;
As it could be seen, velocity variations of internal waves in z direction are more in summer rather than in winter because of thermocline fluctuations based on much density variations then. With regards to previous studies, tide and wind stresses are more important factors in baroclinic pressure representing internal waves in the Persian Gulf. The semi-diurnal tides together with inerinertial waves appeared to provide over 70% of the high-frequency kinetic energy [9] . Internal waves have the ability to transport energy that can be used for mixing. Annual variations in water salinities at near bottom depths are evident throughout coastal waters [8] . Existence and propagation of internal waves throughout this basin as a result of the factors effective to the phenomenon would be felt paying attention to the fluctuations of temperature-depth profiles in water column. 6 . The main parameter varying all over the Gulf dominating baroclinicity then turbulent waves is temperature, because perturbation along its contours is observed. 7. Thermocline always exists in the Strait of Hurmoz because of water exchange between the Persian Gulf and the Gulf of Oman. 8. Thermocline axis has more fluctuations during summer due to the turbulence factors varying rapidly; in the deepest section(sec.2), this variation trend is observed more clearly because of more baroclinic pressure. 9. In the section 1, the variation trend is letter than the other sections because of less baroclinic pressure due to rather uniform T-D profiles so thermocline weak in formation. As we see in the above diagrams, there are fluctuations and variations along vertical T-D in all of them. Therefore it could be a crucial resulted conclusion that internal waves propagate in whole water of the Gulf temporally. Development and progress trend of thermocline since winter until summer is clear being careful on the profiles why turbulence produce forcing intense in this time cycle. 
Conclusions

